Protein synthesis-dependent apoptotic signalling pathway in X-irradiated MOLT-4 human leukaemia cell line.
To demonstrate whether protein synthesis is required for ionizing radiation-induced apoptosis through activation of caspases in human leukaemia cell line MOLT-4, the effects of a protein synthesis inhibitor, cycloheximide, on the apoptotic signalling pathway including the activation of caspase family and stress-activated protein kinase/c-Jun N-terminal kinase (SAPK/JNK), and the expression of Fas/CD95/APO-1 (Fas) were examined in X-irradiated MOLT-4 cells. MOLT-4 cells pretreated with 0.5 microg/ml cycloheximide for 1h were exposed to 7.5Gy of X-rays. The appearance of apoptosis, expression of Fas, activation of caspases-3, -8, -9, SAPK/JNK and AP-1, the release of mitochondrial cytochrome-C and the formation of death-induced signalling complex (DISC) between Fas and the Fas-associated death domain (FADD) were measured by fluorescence microscopy, Western blotting, flow cytometry, gel shift assay and immunoprecipitation, respectively. Nuclear fragmentation and chromatin condensation were observed at 6 h after X-irradiation and gradually increased up to 12 h. These phenomena were significantly attenuated by cycloheximide. Cycloheximide also inhibited the activation of caspases and AP-1, the expression of Fas, the formation of DISC and the release of cytochrome-C, but not the activation of SAPK/JNK in X-irradiated MOLT-4 cells. These results indicate that apoptosis of X-ray-induced MOLT-4 cells is dependent on the activation of caspases regulated by de novo protein synthesis through SAPK/JNK activation.